Introduction: Langerhans cell histiocytosis (LCH) is a group of idiopathic disorders characterized by the proliferation of specialized bone marrow-derived Langerhans cells (LCs) and mature eosinophils, resulting in solitary or few, indolent and chronic, lesions of bone or other organs called eosinophilic granulomas. Calvarial LCH is quite rare and an underappreciated differential etiology of skull lesions. We present a most unusual case of a young child with hyperacutely symptomatic langerhans histiocytosis of the skull. Method: A 7-year-old male presented with a history of increasing (progressive) frontal headaches of 8 days duration, unaccompanied by associated nausea, vomiting, or diplopia. His only additional complaint was a hard bump on his forehead. MRI and CT done in the ER identified a right fronto-parietal lesion with associated skull erosion. Nuclear medicine and SPECT studies confirmed an erosive skull lesion without significant metabolic activity. A right frontal craniectomy and excision was performed. Results: A soft, rubbery well-circumcised mass coming from the diploic layer of the skull with involvement of bone was identified. The mass had eroded both the outer and inner table of the skull, and the involved area of the right frontal bone was resected. Intra-operative histo-pathologic analysis of the lesion revealed Langerhans cell histiocytosis without involvement of the dura. The patient experienced no neurological worsening as a result of the resection. He was discharged home in stable condition. Conclusion: LCH lesions of the skull are common findings, however, this focal hyperacute symptomatic presentation is most rare and should not deter us from anticipating an erosive bony tumor and planning timely surgical management.
Introduction
Skull inner mass lesions include metastatic cancer [1] (leiomyosarcoma, leiomyoma) [2], sarcomas (rhabdomyosarcoma, etc.), meningeal lesions (meningioma) and Langerhans cell histiocytosis. Langerhans cell histiocytosis is a type of neoplasm characterized by idiopathic histiocytic and eosinophilic proliferation [3] . The name reflects the primary cell involved as well as the pathophysiology of the disease. The three subtypes are Letterer-Siwe disease, Hand-Schüller-Christian disease and eosinophilic granuloma [3, 4] . Letterer-Siwe disease is a diffuse, systemic form of the disease that is uniformly fatal within 1 -2 years. Eosinophilic granuloma is a localized form of the disease and usually presents as a unifocal bony lesion, typically involving the temporal or frontal bone. The tumor is further characterized by a local collection of histiocytes and eosinophils that stimulate bone resorption, producing a radiolucent lesion. Diagnosis is confirmed by open biopsy. The ultra-structural hallmark on histopathological analysis is Birbeck granules [5] . High resolution computed tomography (HRCT) reveals "punched-out" defects or "moth-eaten" lesions.
[(Briggs RD, Gadre A.Differential Diagnosis of Temporal Bone and Skull Base Lesions. Grand Rounds Presentation, UTMB, Dept. of Otolaryngology, December 19, 2001 )] Hand-Schuller-Christian disease is a systemic variant of eosinophilic granuloma [5] . There are typically multiple punched-out defects in the temporal bone, often bilateral, clinically accompanied by chronic otorrhea [6] . The disease may affect other organs including the abdominal viscera and skin. The onset of symptoms is typically several weeks to months. We present a rare case of Langerhans cell histiocytosis with a relatively short time of onset.
Case Report
History and examination: A 7 years old male presented with an 8-day history of intermittent, progressively worsening occipital headaches. This was also accompanied by right jaw pain, intermittent nausea without emesis, and abdominal pain. He had no significant past medical history and had never complained of headaches previously. In the three days prior to presentation his right parietal scalp had been noted to be tender. A CT scan obtained by the referring physician revealed a right temporal skull defect, likely a soft tissue mass with skull invasion. On physical exam there were no focal neurological deficits. A skeletal survey demonstrated no other osseous lesions (Figures 1(a) and (b) ).
Imaging: MRI demonstrated a (Figures 1(c) and (d)) right lateral frontotemporal extracranial soft tissue swelling ovoid in appearance, with an approximately 1.6 cm cystic region with an approximately 1.5 cm adjacent skull defect involving the inner and outer tables. Also noted were edema within the regional diploe and reactive dural contrast enhancement regionally. At this point an infectious or neoplastic etiology could yet not be ruled out. A nuclear medicine study was performed in which MDP distribution showed vague, increased uptake corresponding to the right temporal bone lesion as seen on the CT. This was confirmed with SPECT imaging of the head (6.6 mCi of Technetium-99 m MDP, IV) (Figure 2 ).
We performed a right-sided craniectomy, greater than 5 centimeters, for removal of this skull tumor. A soft, rubbery well-circumcised mass coming from the diploic layer of the skull was identified with involvement of bone approximately 5 centimeters in width. The texture was very soft and rubbery with no purulent material. We resected this mass and noticed that the diploic layer of the skull had been very soft and invaded multiple levels, and so we used a drill and performed our craniectomy until we identified normal bone throughout. The dura was not invaded. We performed a cranioplasty with OsteoMed ® (OsteoMed, 3885 Arapaho Road, Addison, TX 75001) mesh and screws, approximately 5 centimeters in size.
Pathological findings: Histopathological confirmation analysis revealed Langerhans Cell Histiocytosis. Immunohistochemistry revealed cells positive for S100, CD1a, Langerin and CD 68, consistent with a diagnosis of LCH.
Postoperative course: The patient tolerated the procedure and was discharged home in good condition. 
Discussion
The precise causes of most histiocytoses are not known, but infections, particularly viral [7] , cellular and immune dysfunctions [8] have been implicated in the etiology and pathophysiology of this disorder. Källén et al., reported an increased rate of diagnosed histiocytosis in children conceived by means of in vitro fertilization, 6 cases of Langerhans histiocytosis against 1.0 expected [9] . Eosinophilic granuloma is the most common form of LCH, and usually presents as a solitary osteolytic lesion of the skull or spine. Hand-Schuller-Christian disease presents with multi-focal LCH lesions of the bone with hypothalamic involvement [5] , and this multi focal or disseminated LCH is responsible for most cases with CNS involvement. Abt-Letterer-Siwe disease is characterized by skin, lymph nodes and visceral involvement, rarely presenting with CNS involvement [5] .
Based on this classification, the patient in our case likely presented with Hand-Schüller-Christian (HSC) This would include diabetes insipidus related symptoms and, to a lesser extent, growth-hormone deficiency and hypopituitarism, and other hormonal imbalances [11] . Other symptoms, such as seizures and those related to mass effect and increased intracranial pressure depend on the site and volume of the space-occupying lesion. Initial growth of calvarial st, plateaus in adults, and may even spontaneously resolve [12] . Patients with skull metastases tend to present with a shorter history of symptoms. Stark et al. found an average duration of symptoms of 2 months for skull metastases vs. 18 months for primary skull lesions [1]. Calvarial eosinophilic granuloma has been reported to spontaneously resolve in 4 out of 17 children with a tender calvarial mass [12] . These masses had enlarged rapidly over days and resolved within weeks, with no recurrence at follow-up from 2 months up to 7 years. These authors suggest that observation can be considered in children with solitary calvarial masses with radiographic features of EG, with sufficient delay in surgical intervention to allow time for spontaneous resolution [12] . However, surgery remains the best treatment [12] [13] [14] allowing for accurate diagnosis with tissue biopsy. Considering these observations, it is clear that the presentation of primary LCH over an 8 days period is unusual.
Fung et al. described a LCH developing in a d woman over a relatively short duration of two months [15] . She presented with an enlarging lesion over her left frontal bone following minor trauma. CT scan showed an osteolytic lesion with an overlying soft tissue mass, thought to be an unhealed skull fracture with pseudomeningocele [15] . Even though most LCH lesions are of soft-solid consistency, fluid filled LCH lesion of the calvarium has been described [16] .
The relative frequency of occur ult is (65%), in the suprasellar region (21%) and in the spinal column (8%) [14, 17] . Unifocal involvement of the frontal bone is rare [18] . Involvement of the Clivus is rare, Brisman et al. reported 3 out of 87 cases with clival involvement [21] , who underwent treatment with Stereotactic Radiosurgery with resolution. Less frequently isolated CNS lesions tend to occur in the temporal lobe [13] , and pituitary-hypothalamic axis [14, 19] .
Cranioplasty of the skull after excisio mplished using titanium mesh plates and cranioplasty with hydroxyapatite [20] . Optional treatments have included stereotactic radiosurgery (SRS) [4] and intralesional steroid therapy [10] . Etoposide (VP16), is a semisynthetic epipodophyllotoxin derivative effective in the treatment of malignancies of the monocyte-macrophage lineage and used in resistant or relapsed childhood LCH [22] .
The n be relatively short, as measured in days, as illustrated in the case presented. A thorough history and physical and total CNS imaging, including [high resolution] CT scans of the head and complete spine as well as MR imaging with a pituitary protocol would be recommended to rule out CNS and systemic disease. Hormonal aberrations can be present with systemic involvement and most commonly presents as diabetes insipidus. In the absence of systemic disease, there are usually no neurological deficits or upper motor neuron findings in skull-based Langerhans Cell Histiocytosis, or Eosinophilic Granuloma, but CNS involvement is common in HSC. Certainly, LCH should not be overlooked but included in the working differential for lesions of the skull that are enlarging and tender.
